cross hatch adhesion test

cross hatch adhesion test is a widely used method for evaluating the adhesion strength of coatings on
various substrates. This test provides valuable insights into the durability and quality of paint, varnishes,
and other protective films by assessing their resistance to peeling or detachment. It is an essential quality
control procedure in industries such as automotive, aerospace, construction, and manufacturing, where
coating integrity influences performance and longevity. The cross hatch adhesion test is appreciated for its
simplicity, cost-effectiveness, and ability to deliver reproducible results. This article will explore the
fundamentals of the cross hatch adhesion test, its procedures, standards, interpretation of results, and
practical applications. Additionally, it will discuss factors affecting test outcomes and how to prepare samples

effectively for accurate assessment.
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Understanding the Cross Hatch Adhesion Test

The cross hatch adhesion test is a mechanical test designed to evaluate the bonding strength between a
coating and its substrate. It involves cutting a lattice pattern into the coating, applying adhesive tape over
the cuts, and then peeling the tape away to observe the coating's behavior. The test assesses whether the
coating adheres firmly or if it tends to flake or peel off, indicating weak adhesion. This method is
particularly effective for thin coatings and is useful for detecting adhesion failures caused by poor surface

preparation, contamination, or incompatibility between the coating and substrate.



Purpose and Importance

The primary purpose of the cross hatch adhesion test is to ensure that coatings possess adequate adhesion to
withstand environmental stresses, mechanical wear, and operational conditions. Proper adhesion prevents
premature coating failure, which can lead to corrosion, aesthetic deterioration, and compromised structural
integrity. By identifying adhesion issues early in the manufacturing or maintenance process, this test helps

avoid costly repairs and enhances product reliability.

Types of Coatings Tested

This test is applicable to a wide range of coatings, including:

Paints (epoxy, polyurethane, acrylics)

Varnishes and lacquers

Powder coatings

Protective films and sealants

The versatility of the cross hatch adhesion test makes it a standard tool in quality assurance across diverse

industrial sectors.

Test Procedure and Equipment

The cross hatch adhesion test requires specific tools and a systematic procedure to ensure consistent and
reliable results. The process involves creating a grid of cuts, applying adhesive tape, and evaluating the

coating's resistance to detachment.

Required Equipment

The equipment necessary for conducting the cross hatch adhesion test includes:
e A sharp cutting tool or cross hatch cutter with calibrated blades
o Standardized adhesive tape with known adhesion properties

¢ A magnifying glass or microscope for detailed inspection



¢ A ruler or measuring device to ensure precise grid dimensions

¢ Cleaning materials for surface preparation

Step-by-Step Procedure

The typical steps to perform the test are as follows:

1. Clean the surface to remove dirt, oil, or contaminants.

2. Using the cross hatch cutter, make a series of parallel cuts through the coating down to the substrate.
3. Make a second series of parallel cuts perpendicular to the first, forming a lattice or grid pattern.

4. Brush away any loose particles from the cuts.

5. Apply adhesive tape firmly over the grid pattern, ensuring good contact.

6. Remove the tape at a consistent angle and speed, typically at 180 degrees.

7. Inspect the grid area for coating removal or detachment.

Following these steps accurately is critical for generating valid and reproducible adhesion measurements.

Standards and Guidelines

The cross hatch adhesion test is governed by internationally recognized standards to maintain consistency
and reliability in testing. These standards define the test methods, grid dimensions, tape specifications, and

evaluation criteria.

Common Standards

Some widely adopted standards include:

e ASTM D3359: Standard Test Methods for Measuring Adhesion by Tape Test, providing two methods
(A and B) for adhesion testing.

e ISO 2409: Paints and varnishes — Cross-cut test, which specifies the cutting technique and rating



system for adhesion assessment.

e BS EN ISO 2409: British adaptation of the ISO 2409 standard.

Classification and Ratings

These standards define rating systems based on the amount of coating removed during the test. Ratings
typically range from 0 (no peeling) to 5 (complete removal), allowing objective comparison of adhesion
quality. The classification helps manufacturers and inspectors determine if coatings meet specified adhesion

criteria for their applications.

Interpreting Test Results

Interpreting the outcomes of the cross hatch adhesion test requires careful examination of the coating's
condition after tape removal. The extent and pattern of coating detachment provide insights into adhesion

strength.

Visual Inspection

After peeling off the tape, the test area is inspected visually or with magnification to assess coating loss. Key

observations include:

e Presence of coating flakes or chips lifted from the substrate
o Edges of cuts showing lifting or cracking

e Amount of coating remaining intact within the grid squares

Adhesion Rating Scale

The standard rating scales classify adhesion as follows:

¢ 0 (Excellent): No coating removal or detachment

e 1 (Very Good): Small flakes at intersections of cuts



¢ 2 (Good): Some coating removal along cuts but less than 15%
e 3 (Fair): 15-35% coating removal
¢ 4 (Poor): 35-65% coating removal

5 (Very Poor): More than 65% coating removed or total detachment

Accurate rating helps decide whether the coating meets quality requirements or requires process

improvement.

Factors Affecting Adhesion Test Outcomes

Various factors can influence the results of the cross hatch adhesion test, potentially leading to inaccurate or

misleading conclusions if not properly controlled.

Surface Preparation

Proper surface cleaning and treatment are critical for good adhesion. Contaminants such as oils, dust, or rust

can weaken bonding and cause premature coating failure detectable by the test.

Coating Thickness and Type

Thicker coatings may respond differently to cutting and tape removal, while certain coating chemistries
may inherently possess better or worse adhesion properties. Understanding these nuances helps interpret

results appropriately.

Environmental Conditions

Humidity, temperature, and curing conditions during coating application impact adhesion strength. Tests

performed under or after adverse conditions may reveal weaknesses not apparent otherwise.

Test Execution

Operator skill and adherence to standardized procedures affect repeatability. Inconsistent cutting depth, tape

application, or removal speed can alter results.



Applications of the Cross Hatch Adhesion Test

The cross hatch adhesion test finds extensive use across industries requiring durable and reliable coatings. It

serves as a fundamental quality control tool to verify coating performance and adherence to specifications.

Automotive Industry

Paint and protective coatings on vehicles must withstand environmental exposure and mechanical stress.

This test ensures coatings adhere properly to metal bodies, preventing corrosion and damage.

Aerospace and Defense

High-performance coatings on aircraft components require strict adhesion standards for safety and

longevity. The cross hatch test helps maintain rigorous quality assurance protocols.

Construction and Infrastructure

Protective coatings on steel structures, bridges, and pipelines are evaluated with this test to ensure

resistance to weathering and corrosion.

Manufacturing and Electronics

Coatings on electronic devices and machinery are tested for adhesion to guarantee durability and

functionality during use.

Best Practices for Sample Preparation

Accurate cross hatch adhesion test results depend heavily on proper sample preparation. Following best

practices ensures consistency and validity of the test outcomes.

Cleaning and Surface Treatment

Samples should be thoroughly cleaned of any grease, dirt, or oxidation using appropriate solvents or

mechanical methods. Surface roughness may be controlled to optimize coating adhesion.



Coating Application and Curing

Coatings must be applied uniformly and cured according to manufacturer specifications. Improper curing

can lead to adhesion failure unrelated to substrate bonding.

Environmental Conditioning

Samples may need conditioning under specified temperature and humidity to simulate real-world

conditions before testing.

Consistent Testing Environment

Performing the test in a controlled environment minimizes variability introduced by external factors.

Frequently Asked Questions

What is a cross hatch adhesion test?

A cross hatch adhesion test is a method used to evaluate the adhesion strength of coatings on a substrate by

making a series of cuts in a cross hatch pattern and assessing the amount of coating that detaches.

Why is the cross hatch adhesion test important in coatings industry?

It is important because it helps determine the durability and quality of coatings, ensuring that paints,
varnishes, or other surface treatments adhere properly and will perform well in their intended

applications.

How is the cross hatch adhesion test performed?

The test involves cutting a lattice pattern of parallel lines into the coating using a specialized cutting tool,
applying an adhesive tape over the cuts, and then removing the tape to observe how much coating is

removed.

What standards govern the cross hatch adhesion test?

Common standards include ASTM D3359 and ISO 2409, which provide guidelines on the cutting

procedure, tape application, and evaluation criteria for the test.



What types of coatings can be tested using the cross hatch adhesion test?

This test can be applied to various coatings such as paints, varnishes, powder coatings, and other protective

or decorative surface treatments on metals, plastics, and other substrates.

What factors can affect the results of a cross hatch adhesion test?

Factors include the sharpness and angle of the cutting tool, the pressure applied when adhering and
removing the tape, the type of tape used, the curing time of the coating, and the substrate surface

preparation.

How are the results of a cross hatch adhesion test evaluated?

Results are typically rated on a scale from 0B to 5B (according to ASTM D3359) or 0 to 5 (according to ISO

2409), with higher ratings indicating better adhesion and less coating removal.

Can the cross hatch adhesion test be used on curved or irregular surfaces?

The test is best suited for flat, smooth surfaces; applying it on curved or irregular surfaces can be

challenging and may lead to inconsistent or unreliable results.

‘What are common applications of the cross hatch adhesion test?

It is commonly used in automotive, aerospace, construction, and manufacturing industries to assess paint

adhesion on metals and other substrates, ensuring quality control and compliance with specifications.

Additional Resources

1. Cross Hatch Adhesion Testing: Principles and Practices

This book offers a comprehensive overview of the cross hatch adhesion test, detailing its methodology,
standards, and applications across various industries. It explains the science behind adhesion measurement
and provides practical guidance for conducting reliable tests. Ideal for quality control professionals and

materials scientists, it bridges theory with hands-on procedures.

2. Surface Preparation and Adhesion Testing Techniques

Focusing on surface preparation methods, this text highlights the importance of proper substrate
conditioning before adhesion testing. It covers multiple adhesion test methods, with an emphasis on the
cross hatch technique, exploring how surface treatments affect adhesion results. The book is a valuable

resource for engineers and researchers working on coating and bonding technologies.

3. Adhesion Testing of Coatings: A Practical Guide

Designed for coating specialists, this guide explains different adhesion tests, including the cross hatch



method, and their relevance to product performance. It discusses standards such as ASTM and ISO, ensuring
readers understand compliance requirements. Case studies illustrate common adhesion problems and how

testing helps in diagnosing failures.

4. Materials Characterization: Adhesion and Mechanical Testing

This text integrates adhesion testing within the broader context of materials characterization. It provides
detailed protocols for the cross hatch adhesion test alongside other mechanical tests, helping users interpret
results in relation to material properties. The book is suited for students and professionals aiming to deepen

their understanding of material interfaces.

5. Quality Control in Coating Applications: Adhesion Testing Essentials

Targeting quality assurance teams, this book emphasizes the role of adhesion testing in maintaining coating
integrity. It covers the cross hatch adhesion test extensively, outlining step-by-step procedures and
troubleshooting tips. Readers learn how to implement adhesion tests to prevent product failures and

improve coating durability.

6. Standards and Methods for Adhesion Testing
This reference work compiles international standards related to adhesion testing, with a detailed section on
the cross hatch method. It explains the rationale behind different test parameters and how to adapt tests for

various materials. The book is crucial for laboratories seeking to standardize their adhesion testing protocols.

7. Adhesion Science and Technology: From Fundamentals to Applications

Offering a scientific perspective, this book delves into the chemistry and physics of adhesion, including
practical testing methods like the cross hatch test. It connects fundamental adhesion theories with industrial
applications in coatings, adhesives, and composites. The text serves as a bridge between academic research

and practical testing.

8. Coating Failures and Adhesion Testing

This volume investigates common causes of coating failures with a focus on adhesion issues. It explains how
the cross hatch adhesion test can identify weak bonding and potential failure points. Through real-world
examples, the book guides readers on using adhesion tests to improve coating performance and prevent

costly defects.

9. Innovations in Adhesion Testing Techniques

Highlighting recent advances, this book explores new developments in adhesion testing, including
enhancements to the traditional cross hatch test. It discusses automated testing equipment, digital analysis,
and novel substrates. The book is intended for researchers and industry professionals interested in cutting-

edge adhesion evaluation methods.
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cross hatch adhesion test: Maintenance Issues and Alternate Corrosion Protection Methods
for Exposed Bridge Steel Tom W. Neal, National Cooperative Highway Research Program, 1998 This
synthesis will be of interest to state department of transportation (DOT) bridge maintenance
engineers, coating specialists, chemists, and researchers. Manufacturers and suppliers of corrosion
protection products and systems for exposed structural steel on existing bridges will also find it of
interest. This synthesis describes current practice regarding maintenance and protection strategies
for exposed structural steel on existing bridges. NCHRP Synthesis 251, Lead-Based Paint Removal
for Steel Highway Bridges ( 1997), provides a complementary and more in-depth treatment of
maintenance issues involving lead-based paint removal. This report of the Transportation Research
Board defines the maintenance management systems and decision making criteria used by
transportation agencies for maintaining exposed bridge steel. Material selection criteria, surface
preparation and application practices, quality control and quality assurance programs, and funding
mechanisms are discussed in detail. The impact of recent and proposed environmental and worker
protection regulations on current practice is reported. Information for the synthesis was collected by
surveying state transportation agencies and by conducting a literature search. Responses to the
survey, Appendix C to this document, are published on the Internet as NCHRP Web Document 11.

cross hatch adhesion test: Paint and Coating Testing Manual ,

cross hatch adhesion test: Polymer-Based Nanoscale Materials for Surface Coatings
Sabu Thomas, Jesiya Susan George, 2023-05-10 Polymer-Based Nanoscale Materials for Surface
Coatings presents the latest advances and emerging technologies in polymer-based nanomaterials
for coatings, focusing on novel materials, characterization techniques, and cutting-edge applications.
Sections present the fundamentals of surface preparation and nanocoatings, linking materials and
properties, explaining the correlation between morphology, surface phenomena, and surface
protection mechanism, and covering theory, modeling and simulation. Other presented topics cover
characterization methods, with an emphasis on the latest developments in techniques and
approaches. Aging and lifecycle assessment of coated surfaces and coatings are also discussed.Final
sections explore advanced applications across a range of fields, including intelligent coatings for
biomedical implants, self-healing coatings, syper-hydrophobicity, electroluminescence, sustainable
edible coatings, marine antifouling, corrosion resistance, and photocatalytic coatings. - Explains the
fundamentals of coatings and surface protection, mechanisms, materials and properties, and
modeling and simulation - Presents detailed information on the latest characterization techniques to
prepare nanoscale polymer coatings with enhanced properties - Explores a broad range of
state-of-the-art applications and considers aging and lifecycle assessments of coatings

cross hatch adhesion test: European Coatings Handbook Thomas Brock, Michael Groteklaes,
Peter Mischke, 2000

cross hatch adhesion test: Contamination Mitigating Polymeric Coatings for Extreme
Environments Christopher ]J. Wohl, Douglas H. Berry, 2020-05-15 This volume provides
perspectives on the approaches, mechanisms, test methods, durability considerations, and
environmental concerns for contamination mitigating coatings and polymers with emphasis on their
use in more extreme aerospace and marine terrestrial environments. Parts of the Volume are
devoted to application of biomimetics to contamination mitigation polymeric coatings, low ice
adhesion surfaces, insect residue adhesion resistance coatings, and marine biofouling mitigation
materials. By juxtaposing ice insect, and marine mitigation approaches, researchers and users may
more easily identify threads of similarity that will assist in future developments and potential
applications in these areas. The volume is of interest to chemists and material scientists in providing
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awareness of both the need for efficacy in mitigating contamination and for appropriate coating
durability; to physicists in providing better understanding of the interaction between the
contaminant, the coated surface, and the surrounding environment; and to engineers in describing
the need for better scale-up tests between laboratory and field environments.

cross hatch adhesion test: Corrosion Preventive Materials and Corrosion Testing S.K.
Dhawan, Hema Bhandari, Gazala Ruhi, Brij Mohan Singh Bisht, Pradeep Sambyal, 2020-03-02 The
book provides an extensive coverage of conjugated polymer based nano-composite coatings with
advanced anti-corrosive properties. The book gives detailed explanation of corrosion testing methods
and techniques to evaluate the corrosion resistance of the coatings. It includes elaborate discussion
on classification of corrosion, electrochemistry of corrosion process, theories explaining the
mechanism of corrosion and various corrosion testing standards. Electrochemical studies like open
circuit potential (OCP) variation with time, potentiodynamic polarization, Electrochemical
Impedance Spectroscopy (EIS) and accelerated corrosion testing are highlighted as important tools
to extract information about the behavior of coatings under corrosive conditions. The book discusses
epoxy-conjugated polymer based novel composite coating formulations, including aniline and
o-toluidine, o-anisidine, phenetidine and pentafluoroaniline with appropriate fillers like SiO2, flyash,
Zr0O2 nanoparticles, and chitosan for the protection of metallic substrates. A general discussion on
the self healing mechanism of epoxy-polypyrrole based biopolymer hybrid composite coatings is
included in this book. This book provides a critical review on the conjugated polymer based
composite coatings with superior corrosion resistance, good mechanical integrity, better adhesion
properties and self healing ability under highly aggressive conditions which can be commercially
used for the protection of metal substrates from corrosion.

cross hatch adhesion test: Handbook of Metal Treatments and Testing Robert B. Ross,
1988-09-30 From reviews of the first edition:; A must for engineering libraries. - Materials Review
Series; Encyclopaedic and of immense practical value. - Physics in Technology

cross hatch adhesion test: Recent Advances and Applications of Thermoset Resins Debdatta
Ratna, 2022-02-19 Recent Advances and Applications of Thermoset Resins, Second Edition provides
a reference source for anyone interested in understanding the chemistry, processing, properties,
composites and applications of thermoset resins. Sections cover the chemistry of thermoset resins
and recent advances in various aspects, including toughening, micro-reinforcement,
nano-reinforcement, simultaneous nano-reinforcement and toughening. The book provides detailed
information on synthesis, characterization and processing techniques. A critical review of the latest
advances in thermoset-based composites and nanocomposites is also presented, along with future
directions of research in various areas of thermoset resins. This is a valuable resource for
researchers, scientists and advanced students in polymer science, plastics engineering, adhesives
and coatings, composites, and materials engineering, as well as R&D professionals, engineers and
manufacturers with an interest in thermoset resins and materials for advanced applications. - Offers
comprehensive information on the chemistry, processing, properties and applications of thermoset
resins - Presents and reviews cutting-edge developments in the field, including sections on
composites, nanocomposites, bio-based resins and 3D printing - Includes the latest methods for
analysis, characterization, testing and evaluation of thermoset materials

cross hatch adhesion test: Organic Coatings Frank N. Jones, Mark E. Nichols, Socrates Peter
Pappas, 2017-08-29 The definitive guide to organic coatings, thoroughly revised and updated—now
with coverage of a range of topics not covered in previous editions Organic Coatings: Science and
Technology, Fourth Edition offers unparalleled coverageof organic coatings technology and its many
applications. Written by three leading industry experts (including a new, internationally-recognized
coatings scientist) it presents a systematic survey of the field, revises and updates the material from
the previous edition, and features new or additional treatment of such topics as superhydrophobic,
ice-phobic, antimicrobial, and self-healing coatings; sustainability, artist paints, and exterior
architectural primers. making it even more relevant and useful for scientists and engineers in the
field, as well as for students in coatings courses. The book incorporates up-to-date coverage of




recent developments in the field with detailed discussions of the principles underlying the
technology and their applications in the development, production, and uses of organic coatings. All
chapters in this new edition have been updated to assure consistency and to enable extensive
cross-referencing. The material presented is also applicable to the related areas of printing inks and
adhesives, as well as areas within the plastics industry. This new edition Completely revises
outdated chapters to ensure consistency and to enable extensive cross-referencing Correlates the
empirical technology of coatings with the underlying science throughout Provides expert
troubleshooting guidance for coatings scientists and technologists Features hundreds of illustrative
figures and extensive references to the literature A new, internationally-recognized coatings
scientist brings fresh perspective to the content. Providing a broad overview for beginners in the
field of organic coatings and a handy reference for seasoned professionals, Organic Coatings:
Science and Technology, Fourth Edition, gives you the information and answers you need, when you
need them.

cross hatch adhesion test: Resilient Hybrid Electronics for Extreme/Harsh Environments
Amanda Schrand, Larry (L.J.) Richard Holmes, Eric MacDonald, 2024-06-06 The success of future
innovative technology relies upon a community with a shared vision. Here, we present an overview
of the latest technological progress in the field of printed electronics for use in harsh or extreme
environments. Each chapter unlocksscientific and engineering discoveries that will undoubtedly lead
to progression from proof of concept to device creation. The main topics covered in this book include
some of the most promising materials, methods, and the ability to integrate printed materials with
commercial components to provide the basis for the next generation of electronics that are dubbed
“survivable” in environments with high g-forces, corrosion, vibration, and large temperature
fluctuations. A wide variety of materials are discussed that contribute to robust hybrid electronics,
including printable conductive composite inks, ceramics and ceramic matrix composites,
polymer-erived ceramics, thin metal films, elastomers, solders and epoxies, to name a few.
Collectively, these materials and associated components are used to construct conductive traces,
interconnects, antennas, pressure sensors, temperature sensors, power inducting devices, strain
sensors and gauges, soft actuators, supercapacitors, piezo ionic elements, resistors, waveguides,
filters, electrodes, batteries, various detectors, monitoring devices, transducers, and RF systems and
graded dielectric, or graded index (GRIN) structures. New designs that incorporate the electronics
as embedded materials into channels, slots and other methods to protect the electronics from the
extreme elements of the operational environment are also envisioned to increase their survivability
while remaining cognizant of the required frequency of replacement, reapplication and integration
of power sources. Lastly, the ability of printer manufacturers, software providers and users to work
together to build multi-axis, multi-material and commercial-off-the-shelf (COTS) integration into
user-friendly systems will be a great advancement for the field of printed electronics. Therefore, the
blueprint for manufacturing resilient hybrid electronics consists of novel designs that exploit the
benefits of advances in additive manufacturing that are then efficiently paired with commercially
available components to produce devices that exceed known constraints. As a primary example,
metals can be deposited onto polymers in a variety of ways, including aerosol jetting,
microdispensing, electroplating, sintering, vacuum deposition, supersonic beam cluster deposition,
and plasma-based techniques, to name a few. Taking these scientific discoveries and creatively
combining them into robotic, multi-material factories of the future could be one shared aim of the
printed electronics community toward survivable device creation.

cross hatch adhesion test: Fluorinated Coatings and Finishes Handbook Laurence W.
McKeen, 2015-10-11 Fluorinated Coatings and Finishes Handbook: The Definitive User's Guide,
Second Edition, addresses important, frequently posed questions by end-user design engineers,
coaters, and coatings suppliers on fluorinated coatings and finishes, thus enabling them to achieve
superior product qualities and shorter product and process development times. The book provides
broad coverage of these fluorinated polymer coatings, including the best known PTFE,
polytetrafluoroethylene, first trademarked as Teflon® and ePTFE (GoreTex®). Their inherent




qualities of low surface tension, non-stick, low friction, high melting point, and chemical inertness
make fluoropolymer coatings widely desirable across thousands of industrial and consumer
applications, but these properties also make it difficult to convert fluoropolymers to coatings that
have sufficient adhesion to the substrate to be protected. In this book, readers learn how
fluoropolymer coatings are used and made, about their pigments and fillers, binders, dispersion
processes, additives, and solvents. The book includes substrate preparation, coating properties,
baking and curing processes, performance tests, applications, and health and safety. - Provides a
practical handbook that covers the theory and practice of fluorinated coatings, including the
structure and properties of binders and how to get a non-stick coating to stick to the substrate -
Covers liquid and power fluorocoatings, their applications methods, curing and baking processes,
and their commercial end uses - Presents detailed discussions of testing methods related to
fluorocoatings, common coating defects, how they form, how to eliminate them, and the health and
safety aspects of using and applying fluorocoatings - Includes substrate preparation, coating
properties, baking and curing processes, performance tests, applications, and health and safety

cross hatch adhesion test: Duplex Systems ]J.F.H. van Eijnsbergen, 2012-12-02 This book is
unique in several aspects.e It is the first comprehensive text ever written on the subject of duplex
systems, which is the generic term for painted hot-dip galvanized steel.* Both the traditional batch
hot-dip galvanizing process and the modern sheet galvanizing processes are covered.* The author
offers a combination of practical information, which will enable the engineer to select the proper
materials, and scientific background information.* The practical guidelines are backed up and
supported by an impressive amount of technical and scientific discussions and justifications.*
Modern surface analysis tools and recent applications are described.* The world literature on the
subject matter is covered and is up to date.Duplex systems, which are based on the synergistic effect
of galvanizing and painting, offer maximum protection against corrosion of steel surfaces in
environments where galvanized steel alone cannot offer a sufficiently long resistance against rust
formation. Since adhesion problems can be eliminated by the correct application of special paint
products, and by sophisticated surface pretreatment and modern surface analyzing methods, duplex
systems are nowadays used in a large number of industrial and domestic applications. Major savings
can thus be achieved on materials and maintenance cost. Duplex systems serve also where colour is
required, e.g. for aesthetic reasons, for enhancing visibility or for camouflaging.The author of this
book has an unsurpassed experience in this field and the many case histories of successful (and
unsuccessful) use of duplex systems for corrosion prevention provide a wealth of practical
information. Including 108 colour illustrations, the book will be useful to a large group of industries,
such as the paint, metallurgical, galvanizing, building, automotive, electrical and chemical
industries.

cross hatch adhesion test: BASF Handbook on Basics of Coating Technology Artur
Goldschmidt, Hans-Joachim Streitberger, 2003 The new Handbook on Basics of Coating Technology
is a classic reference recently updated with 18 years worth of new technology, standards, and
developments in the worldwide coating industry. This is an indispensable reference for anyone in the
industry. Whether you are involved in traditional processes or the most innovative, this handbook
will be a critical addition to your daily routine. Full of color images, graphs, and figures, the
handbook comes complete with standard tables, general classification figures, definitions, and an
extensive keyword index. Both engineers and technicians will find the answers they need within its
pages. Instead of solving problems after the fact, this handbook helps avoiding them in the first
place, saving time and money. This reference also gives beginners and practically oriented readers a
journey through the different coating segments clearly illustrated with lots of pictures. It also
outlines the social changes in the industry concerning environmental compatibility and toxicology
which have seriously affected product development.

cross hatch adhesion test: The Color Chemist's Handbook Mukesh Kumar Madhup,
2024-12-14 Discover the transformative power of The Color Chemist's Handbook - Excelling in Paint
& Coatings Lab Operations. Dive into a comprehensive exploration of paint raw materials



management, optimizing efficiency and resources. Gain invaluable insights into the latest lab
instruments and equipment for precise experimentation and analysis. Prioritize Environmental
Health and Safety (EHS) practices with tailored guidance, ensuring a secure and sustainable
working environment. Whether you're a student, a seasoned professional, or a lab technician, this
handbook is your indispensable companion for unlocking the full potential of your paint laboratory.
Don't miss out on this essential resource - grab your copy today and embark on a transformative
journey towards mastering paint and coatings lab operations like never before!

cross hatch adhesion test: Handbook of Industrial Inkjet Printing Werner Zapka, 2018-01-03
Unique in its integration of individual topics to achieve a full-system approach, this book addresses
all the aspects essential for industrial inkjet printing. After an introduction listing the industrial
printing techniques available, the text goes on to discuss individual topics, such as ink, printheads
and substrates, followed by metrology techniques that are required for reliable systems. Three
iteration cycles are then described, including the adaptation of the ink to the printhead, the
optimization of the ink to the substrate and the integration of machine manufacturing, monitoring,
and data handling, among others. Finally, the book summarizes a number of case studies and
success stories from selected areas, including graphics, printed electronics, and 3D printing as well
a list of ink suppliers, printhead manufacturers and integrators. Practical hints are included
throughout for a direct hands-on experience. Invaluable for industrial users and academics, whether
ink developers or mechanical engineers, and working in areas ranging from metrology to intellectual
property.

cross hatch adhesion test: Modern Paints Uncovered , 2007 Paint formulations and
historyAnalysis and characterizationTreatmentsCleaning issuesBehavior and propertiesPosters.

cross hatch adhesion test: Coating Materials for Electronic Applications James ]. Licari,
2003-06-11 This first book in the Materials and Processes for Electronics Applications series
answers questions vital to the successful design and manufacturing of electronic components,
modules, and systems such as:- How can one protect electronic assemblies from prolonged high
humidity, high temperatures, salt spray or other terrestrial and space environments?- What coating
types can be used to protect microelectronics in military, space, automotive, or medical
environments?- How can the chemistry of polymers be correlated to desirable physical and electrical
properties?- How can a design engineer avoid subsequent potential failures due to corrosion, metal
migration, electrical degradation, outgassing?- What are the best processes that manufacturing can
use to mask, clean, prepare the surface, dispense the coating, and cure the coating?- What quality
assurance and in-process tests can be used to assure reliability?- What government or industry
specifications are available?- How can organic coatings be selected to meet OSHA, EPA, and other
regulations? Besides a discussion of the traditional roles of coatings for moisture and environmental
protection of printed circuit assemblies, this book covers dielectric coatings that provide electrical
functions such as the low-dielectric-constant dielectrics used to fabricate multilayer interconnect
substrates and high-frequency, high-speed circuits. Materials engineers and chemists will benefit
greatly from a chapter on the chemistry and properties of the main types of polymer coatings
including: Epoxies, Polyimides, Silicones, Polyurethanes, Parylene, Benzocyclobenzene and many
others. For manufacturing personnel, there is an entire chapter of over a dozen processes for
masking, cleaning, and surface preparation and a comprehensive review of over 20 processes for the
application and curing of coatings including recent extrusion, meniscus, and curtain coating
methods used in processing large panels. The pros and cons of each method are given to aid the
engineer in selecting the optimum method for his/her application. As a bonus, from his own
experience, the author discusses some caveats that will help reduce costs and avoid failures. Finally,
the author discusses regulations of OSHA, EPA, and other government agencies which have resulted
in formulation changes to meet VOC and toxicity requirements. Tables of numerous military,
commercial, industry, and NASA specifications are given to help the engineer select the proper
callout.

cross hatch adhesion test: Waterborne: Environmentally Friendly Coating Technologies



James W. Rawlins , Robson F. Storey, 2013-03-12 Polymer and colloidal chemistry, fabrication and
testing of waterborne coatings PURs, polyisocyanates, acrylics, vinyls and more Sustainable
surfactants, water soluble catalysts, high-throughput rheology, pigments This series volume contains
34 original papers on the chemistry and formulation of waterborne coatings. Chapters cover UV
curing, testing and applications in many areas of latex paints, grouting and varnishes. The book
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